**Abstract**

Alcohol use disorder (AUD) has been frequently associated with high stress sensitivity and impulse control problems (Sinha 2008; Potenza & de Wit, 2010). However, neural mechanisms underlying stress, impulsivity, and alcoholism remain unclear. Using functional magnetic resonance imaging, the current study investigated stress-related neural correlates and connectivity underlying impulse control difficulties in demographically-matched, 37 (8 women) AUD patients and 37 (13 women) healthy controls during brief imagery trials of stress, alcohol, and neutral-relaxing cues (mean age=35.7 (s.d.=8.3). AUD patients had higher scores on a subscale of impulse control difficulties compared to controls (p=.016), measured by Difficulties in Emotion Regulation Scale (Gratz and Roemer, 2004). Whole-brain correlation results indicated that impulse control problems were significantly associated with hypoactive response to stress in key brain regions of emotion regulation, including the ventromedial prefrontal cortex, caudate, and left dorsolateral prefrontal cortex (DLPFC) (p\<0.01, whole brain corrected). Subsequently, functional connectivity was examined with these correlates as seed regions. Among these, the left DLPFC seed resulted in significant group difference by showing decreased connectivity with the dorsomedial PFC (DmPFC), but increased connectivity with sensory and motor cortices in AUD patients, even after controlling for co-occurring smoking behaviors (p\<0.05, whole-brain corrected). Reduced connectivity between the left DLPFC and DmPFC was further associated with increased stress anxiety ratings in AUD patients (p\<0.05, corrected). The left DLPFC is involved in executive and cognitive control, whereas the DmPFC is involved in evaluation and modulation of emotion, suggesting that a reduced interaction between regions of executive control (DLPFC) and emotional modulation (DmPFC) during stress may explain increased anxiety in AUD patients. To conclude, this study suggests that hypoactive response to stress and altered connectivity in key emotion regulatory regions may underlie greater stress-related impulse control problems in alcoholism. (Supported by R01-AA013892, K08-AA023545-01).
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